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Clarification is provided in the sum-of-fractions section and in the section describing the release time.
Minor math errors are corrected in t h e spreadsheet. 
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FLAMMABLE GAS DEFLAGRATION CONSEQUENCE CALCULATIONS FOR THE TANK WASTE REMEDIATION SYSTEM BASIS FOR INTERIM OPERATION
T h i s c a l c u l a t i o n note c a l c u l a t e s the radiological consequences and toxicological exposures associated w i t h various d e f l a g r a t i o n accident scenarios. The radiological consequences were c a l c u l a t e d using t h e u n i t l i t e r doses found in Cowley (1996) and t h e methodology f o r c a l c u l a t i n g consequences i s found in Van Keuren and Savino (1996) . The u n i t l i t e r doses a r e t h e r a d i a t i o n doses received per l i t e r of tank waste. doses were calculated using the pathways of submersion ( d i r e c t r a d i a t i o n ) , i n h a l a t i o n , and 24-hour ingestion. Cowley (1996) provides the technical basis f o r t h e u n i t l i t e r doses. Van Keuren and Savino (1996) s t a t e s t h a t t h e following equation i s t o be used f o r c a l c u l a t i n g t h e inhalation and submersion dose. Note: g e n e r a l l y , t h e submersion dose i s i n s i g n i f i c a n t (orders of magnitude lower) compared t o t h e i n h a l a t i o n dose.
The where Q i s t h e volume of waste resuspended (L), x / Q ' i s t h e atmospheric dispersion c o e f f i c i e n t (s/m3), B, i s t h e standard man breathing r a t e during l i g h t a c t i v i t y (m3/s), and t h e ULDinhalation i s the u n i t l i t e r dose (Sv/L) due t o inhalation and submersion.
Ingestion doses a r e calculated using the following equation.
where again, Q i s t h e volume o f waste resuspended ( L ) , x / Q ' i s t h e atmospheric dispersion c o e f f i c i e n t (s/m3) and ULDinsestion i s t h e u n i t l i t e r dose (Sv.m3/s.L) due t o 24-hour ingestion.
The toxicological consequences were calculated using t h e sum-off r a c t i o n s values and methodology found i n Van Keuren (1996) . r e l e a s e of s o l i d o r l i q u i d t o x i c materials, t h e peak concentration i s of concern. concentration, C (mg/m ) f o r a continuous r e l e a s e o f s o l i d o r l i q u i d t o x i c m a t e r i a l .
For a
The followin7 equation was used t o c a l c u l a t e t h e peak
where Ci is the concentration of the ith toxic material, 9 ' is the release rate (mgls) and x/Q' is the integrated atmospheric dispersion
This method has been extended t o include the multiple chemicals contained in the tank waste. To do this. a sum-of-fractions methodoloav s were summed.
If the sum-of-fractions is less than or equal to 1, the risk guidelines are considered to have been met. than 1, the risk guidelines are considered to have been exceeded. Thus, the above equation now becomes,
If the sum-of-fractions is greater
where T is the measure of acceptance, 9 ' is the toxic material release rate ( L / s ) and SOF is the sum-of-fractions of the risk guidelines (s/L) for either the onsite or offsite receptor. For a puff release, Q' is the amount of toxic material released (L) and SOF is the sum-offractions of the risk guidelines ( l / L ) . The sum-of-fractions for each accident has been calculated for each of the frequency categories, i.e., anticipated, unlikely, and extremely unlikely. The following spreadsheet pages document the calculations. The maximum waste material accumulation in ventilation systems is taken from WHC-SD-WM-CN-054, Rev. 0 (Van Vleet 1996) . An in-depth example calculation is shown here for the single-shell tanks. Other deflagration accidents in Tank Waste Remediation System facilities are treated in a similar fashion.
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These chokes are consistent with the waste types currently stored in the single-shell, double-shell , aging waste facility, and doublecontained receiver tanks.
EXAMPLE
Radioloqical Dose Consequences -Onsite
The radiological dose consequences from a deflagration will consist of the sum of two releases. These releases are (1) the material from the ventilation system and (2) the material entrained from the tank waste by the deflagration. The following paragraphs show how the values where cal cul ated for each re1 ease.
The cumulative effective dose equivalent for the onsite receptor from the calculated release of waste accumulations in the ventilation system for a single-shell tank due to a high pressure event (such as a deflagration) is
where the material released is 0.00613 L (Van Vleet 1996) , the acute atmospheric dispersion coefficient is 3.41 x lo-* s/m3 (Van Keuren and Savino 1996), the breathing rate for light activity is 3 . 3 x m3/s (Van Keuren and Savino 1996), and the ULD for single-shell tank solids is 2.2 x IO5 Sv/L (Cowley 1996) .
The amount of material entrained from the waste surface is a combination of the material in the headspace (that naturally in the headspace and that introduced by the gas release event) and the material entrained by the flame front (LANL 1996) . This material is assumed to be 100% respirable material (LANL 1996) . Only a portion of this material will exit the tank. The fraction released can be calculated based upon the pressure the tank reaches and atmospheric pressure. Using an assumed density of 1.65 kg/L, the volume of material released due to the deflagration is The cumulative effective dose equivalent to the onsite receptor from the calculated release of material during a deflagration is where the material released is 2.62 L, the acute atmospheric dispersion coefficient is 3.41 x 10-2m/m3 (Van Keuren and Savino 1996) , the breathing rate is 3.3 x 10 ULD for single-shell tank solids i s 2.2 x IO5 Sv/L (Van Keuren and Savino 1996). Thus, the total cumulative effective dose equivalent to the onsite receptor i s m3/s (Van Keuren and Savino 1996) , and the where the material released is 0.00613 L (Van Vleet 1996) , the acute atmospheric dispersion coefficient is 2.83 x Savino 1996), the breathing rate is 3.3 x Savino 1996), and the ULD for single-shell tank solids is 2.2 x IO5 Sv/L (Cowl ey 1996).
The cumulative effective dose equivalent to the offsite receptor from inhalation of the calculated release of material during a deflagration is s/m3 (Van Keuren and m3/s (Van Keuren and where the material released is 2.62 L, the acute atmospheric dispersion coefficient is 2.83 x breathing rate for light activity is 3.3 x Savino 1996), and the ULD for single-shell tank solids is 2.2 x lo5 Sv/L (Cowley 1996) .
The cumulative effective dose equivalent to the offsite receptor due to 24-hour ingestion is Toxicoloqical ExDosures -Onsite
The sum-of-fractions f o r each accident has been c a l c u l a t e d f o r each of t h e frequency c a t e g o r i e s , 1 . e . , a n t i c i p a t e d , unlikely, and extremely unlikely. continuous r e l e a s e s . Calculations f o r other frequencies o r f o r puff r e l e a s e s a r e s i m i l a r .
Toxic exposures were calculated from t h r e e sources: released from t h e v e n t i l a t i o n system, ( 2 ) material released from t h e tank due t o t h e d e f l a g r a t i o n , and (3) pre-existing ( i . e . , before t h e d e f l a g r a t i o n ) material released from t h e headspace.
For material released from t h e v e n t i l a t i o n system, t h e o n s i t e sum-off r a c t i o n s i s :
This example demonstrates the method f o r a n t i c i p a t e d ,
material where 200 s i s the duration of the r e l e a s e . The release duration was chosen because (1) t h e time during t h e pressurjzation o f t h e tank due t o t h e gas release event and (2) t h e time t h e pressure pulse from t h e burn (which i s over i n approximately 1/10 s (LANL 1995)) lasts g t v e t h i s re1 ease ti me.
Similarly f o r t h e material released from t h e d e f l a g r a t i o n .
For t h e material pre-existing in t h e headspace, t h e o n s i t e sum-off r a c t i o n s i s : Toxicoloqical ExDosures -O f f s i t e
For t h e material released from t h e v e n t i l a t i o n system, t h e o f f s i t e sumo f -f r a c t i o n s i s :
where 200 s i s t h e duration of t h e r e l e a s e .
Similarly f o r the material released from t h e d e f l a g r a t i o n .
For the materi f r a c t i o n s i s : 1 pre-existing in t h e headspace, t h e o f f s i t e sum-fwhere 3350 m3 represents t h e volume of t h e headspace in single-shell tank 241-A-103.
Thus, the t o t a l toxicological exposure t o t h e o f f s i t e receptor i s * Any calculations, comments, or notes generated as part of this review should be signed, dated and attached to this checklist. Such material should be labeled and recorded in such a manner as to be intelligible to a technically qualified third party.
